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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide an organic 
electroluminescent element having enhanced emission 
n%C "R 14 brightness and efficiency and extending its service life by using a 

highly efficient compound in an electron-transport layer or a 
— 4ftS((2) tight-emitting layer as an electron-transport material and to 

n n ft 22 provide a display device having a long service life by using the 

^ u Yjj^ N organic electroluminescent element 

R ^J*w^. ^ SOLUTION: The organic electroluminescent element contains at 

fc^ least one kind of compound represented by the general formula 

(1). (2) or (3). 
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ftlftfrffc^YgOgS, Zn 2 Si0 4 , Ca 5 (P 
0 4 ) 3 C 1 *JCft*Stb-54tll»ft»»tfZ nS, Sr 
S, C a Smzft&ZtlZBitVofc, Ce, Pr, N 
d, Pm, Sm, Eu, Gd, Tb, Dy, Ho, E 
r, Tm, Yb^<D%>±M&m<Dj*y^Ag, AK 
Mn, In, Cu, S b«(0^«©^^ytBSjW*fc 

[0 10 1] »*«#*r3Ete»L<»Hi-8fc, KA« 
*tUFi4JS8Wff*K, (X) 3 A 

1 16 0 27 , (X) 4 A 1 14 0 25 , (X) 3 A 1 2 S i 
2 0 10 , (X) 4 S i 2 O s , (X) 2 S i 2 O e , (X) 2 P 
2 o 7 , (x) 2 p 2 o 5 , (X) 5 (P0 4 ) 3 C 1 , (X) 

2 si 3 o 8 -2 (x) ci 2 (rr-c\ x&T/i>*y±m 

[0102] -ecom^»* LV ^ LT ^ ffift 

<omk%>&±x*mms << v v y py ? 

[0 10 3] «t*«#O»*U^«*rfilTKJ||»1-S 0 
Mg 4 Ge0 5 , 5 F > Mg 4 GeO e , ZnS, Y 2 0 2 S, 
Y 3 A 1 5 0 12 , Y 2 S i O 10 , Z n 2 S i 0 4 , Y 2 0 3 , 
BaMgAl 10 0 17> BaAl 12 0 19 . (Ba, Sr, 
Mg) O- aAl 2 Q 3% (Y, Gd) B0 3N (Zn, 
Cd) S, S r G a 2 S 4 , SrS, GaS, SnG 2 , 
Ca 10 (P0 4 ) B (F, C 1) 2 , (Ba.Sr) (M 
g, Mn) Al 10 O 17 , (Sr, Ca, Ba, Mg) 10 

(PG 4 ) 6 C1 2 , (La, Ce) P0 4 , CeMgAl 
n0 19 , GdMg B 5 0 10 , Sr 2 P 2 Q 7 , Sr 4 Al 14 
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0 2S> Y 2 S0 4 , Gd 2 0 2 S, Gd 2 0 3 , YV0 4 , Y 

(P, V) o 4 *rc*>5 0 

[0104] ^±(D^m^Rummi^tc^mm\ 
[0105] *mm\z&^r, mm^ytwoommm, 

#KSSat LT#*U^i>0>ft, La, Eu, Tb, C 
e, Yb, P r*j:f»SW5^^ K7G*0*f* 
A g N Mn, Cu N In, Al ^(TD^JRcO^f ^>"T? 

fo^s *©K— T'ittftfWcJtLro. 001-100 
l < , o. 01 — 50 ^e/v%^ £ & 

[0 10 6] jBfl^RU *BJS#Jtttt**#:*r#ri«-S-f 

[oio7] %y£ft&&<Dm&<Dmi$ l n, mm^mmt 



(BL- 


1) 


S r 2 P 2 0 7 : Sn 4+ 


(BL- 


2) 


Sr 4 Al 14 0 25 : Eu 2+ 


(BL- 


3) 


BaMgAl i 0 Oi7 : Eu 2+ 


(B L- 


4) 


S r G a 2 S 4 :Ce 3+ 


(BL- 


5) 


C a G a 2 S 4 : C e 3+ 


(BL- 


6) 


(B a, S r) (Mg, Mn) A 1 10 0 17 :Eu : 


(BL~ 


7) 


(Sr, Ca, Ba, Mg) 10 (P0 4 ) 6 C 1 2 : 


(BL- 


8) 


BaAl 2 Si0 8 :Eu 2+ 


(BL- 


9) 


S r 2 P 2 0 7 : Eu 2+ 


(BL- 


10) 


S r 5 (P0 4 ) 3 C 1 :Eu 2+ 


(BL- 


1 1) 


(S r, C a, B a) 5 (P0 4 ) 3 C 1 :Eu 2+ 


(B L — 


1 2) 


B aMg 2 A 1 16 0 27 : Eu 2+ 


(BL~ 


1 3) 


(B a, C a) 5 (POJ 3 C 1 :Eu 2+ 


(BL- 


14) 


B a 3 Mg S i 2 O s : E u 2+ 


(BL- 


1 5) 


S r 3 Mg S i 2 O s : Eu 2+ 






(GL- 


1) 


(BaMg) A 1 16 0 27 : Eu 2+ , Mn 2+ 


(GL- 


2) 


S r 4 Al 14 0 25 ; Eu 2+ 


(GL- 


3) 


(S r B a) A 1 2 S i 2 O s : Eu 2+ 


(GL- 


4) 


(BaMg) 2 Si0 4 : Eu 2+ 


(GL- 


5) 


Y 2 SiO s :Ce 3+ , Tb 3+ 


(GL- 


6) 


S r 2 P 2 0 7 -S r 2 B 2 O s : Eu 2+ 


(GL- 


7) 


(B a CaMg) 5 (P0 4 ) 3 C 1 :Eu 2+ 


(GL- 


8) 


S r 2 S i 3 O s -2 SrCl 2 : Eu 2+ 


(GL- 


9) 


Zr 2 Si 0 4 , Mg A 1 X1 0 19 :Ce 3+ , Tb 3+ 


(G L — 


10) 


Ba 2 S i0 4 : Eu 2+ 


(GL- 


1 1) 


S r 2 S i G 4 : Eu 2+ 


(GL- 


1 2) 


(Ba S r ) SiQ 4 :Eu 2+ 



«V^rt ii"So #lx.«S r 4 _ x A 1 14 0 25 : Eu 
2+ x tt> *55WKl»V^TttS r 4 A 1 14 0 25 : Eu 2+ ii 

[0108] ^Tici^ttm^mm^ 

(B a Z M g 3 _ x _ y A 1 16 0 27 : E u 2+ x , M 
n 2 V S r 4 " x Al 14 0 25 : Eu 2+ X , (Sr M B 
a J i-xAljS i 2 O s : Eu 2+ X , B a 2 - x S i 0 4 : E 
u 2+ x , S r 2_ x S i 0 4 : Eu 2+ X , Mg 2 ~ x S i 0 4 : E 
u 2+ x , (B a S r) i 0 4 : E u 2+ x , Y 2 . x _ y S 

iO s :Ce 3+ x) Tb 3 V S r 2 ~ x P 2 O s : E u 2+ x , 
Sr 2 - x P 2 0 7 : Eu 2+ X , (Ba r Ca,Mg lTI ) 5 _ x 

(P0 4 ) 3 C 1 : Eu 2+ X> S r 2 ~ x S i 3 O s - 2 S r C 
l 2 :Eu 2+ x [x, yfcit/ztttft^ftlETFiOffi* 

v\, 

[0 10 9] 
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! 



(RL- 
(RL- 
(RL- 
(RL- 
(RL- 
(RL- 
(RL- 
(RL - 
(RL- 
(RL- 
(RL- 
(RL- 
(RL- 
(RL- 
(RL- 



•1) 

■2) 

■3) 

•4) 
5) 

•6) 

•7) 

•8) 

•9) 
10) 
11) 
12) 
13) 
14) 
15) 



Y 2 0 2 S : Eu d+ 
YA10 3 : Eu 3+ 

Eu 3+ 
Eu 3 

YV0 4 : Eu 34 " 
CaS:Eu 3+ 

Eu 3+ 
: Eu 3+ 
Y (P, V) 0 4 : Eu 3+ 
Mg 4 GeO s . 5 F :Mn 4+ 
Mg 4 GeO e :Mn 4+ 



Ca 2 Y 2 (S i 0 4 ) 6 : 
LiY 9 (Si 0 4 ) 6 Q 2 ; 



Gd 2 0 3 : 
Gd 2 Q 2 S 



K.Eu, 



Na 5 Eu 2 , 5 



6 <n&m \c j: a t> <otf#mtr £> nz> . 

[0 110] #±«#:^3fc#:^ LTtt, *±S&Ji 
-iBW (B) Xa- (L x ) • 

(set, l x , L y> L m tt*n?n«s:te2«K±©«f 
l X (D mm& \z h o TSfFE#±m^n fcBffi-Hru 

Mr*a«fc***U YattL.OjtKttKiboT^ 
So fc«U Xa - (L x ) - (L y ) n - (L a ) -Ya 

xn-w (r 201 ) -^gtrn^fc^ 

r/K^Tif ^ 5 9 y^-v-^t. fctt^T ^ 9 £ 
^-ftfett-N (r 201 ) 



(wo 4 ) 6 . 25 
(wo 4 ) 6 . 25 

(MoOj 6 25 
(Mo0 4 ) 6 25 

<h ITC e , Pr, Nd, Pm, Sm, Eu. Gd, T 
b, Dy, Ho, Er, Tm, Y b^£#-f£ t><£>^ 

(B) -C«S*tSflS**3JS#*LV\ 
[0 111] 
(LJ ~ (LJ -Ya 



Pi$KTt<fcV\, -N (R 201 ) -fcfcV^t* R 201 &> 
-JRS; (B) fcjSlHT, Xa*3j:lKYaT***it5Btt 

[0 112] (B) fc*^-C\ L x , L y , L Z "C 

[0 113] KTfc-jtta; (B) "C«StlS#±*«W*: 

[0 114] 
[ft2 2] 



-26- 
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RE-9 




[0 116] 




UK2 4} 
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RE-16 RE-17 




RE-18 RE-19 




[0 117] [it 2 51 
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I 



RF-1 




[0118] mm^mmmix mime Lg& 

[0 119] ±efegife!tt:, ±B§bfe#****>5^ 
oTkWfeftW, j^J?i*> 10 0nm~5mmg|iSI 

~i o-^^eg^ss-efcs. nam^^co^ti, 

LTO. l~10giStffit#«. 
[0120] *3SWKfflv^feix5feaBjft]itL.-C, 383fe 

M^(0^-Wb-8-tl©3S^iSfi-CSlS3L-C4 0 0-5 0 0 
S-eaS LT501~600n m(0|5Hrt tffi^B^ft 

3S3t«f©^raMI;#*©3S3t««T?JaiBL'r6 o l~7 

0 0 n m<0«fflrtfctf LT*#1-«^ 



RF-2 




[0121] *mw<D^m^\/? hP^^yty^tii 

[0 12 2] Hlli, ^aictu^ hP/l'Uyt^i 
[0 12 3] f^yKUt »co®^?r*-rSS 

MMKBea»&&«. 

[0 12 4] fjs)J«Btt. *^»Afc**W»i:88R<85 

aas^©is awswfc?*- * at c -cwwiife its 

[oi2 5] B2it ^g»«^s:ia"efc5. S^Sba 
»s«±(c, 5 st/^-^i* 6 t-ttf mm 

3i> «8coH*3f)tfcSr^ri-5 0 3f*»A©ai4» 
tfolMlfceiTKfl'J. 

[0 12 6] gHt^v>rt±, M5H3©»itLfc3t*s, 
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1 



[0 12 7] Bj»»^3fe*j»5XtWfi»^-^j»6 

tm?mm& ur, m&ir zim xmm s \mm lx 
[o 1 2 8] b*3», ^ati»5^f>3fe*flr^ffJns 

[0 12 9] ftfc s lu*(D3S*^n-fe^SrttWi"5 0 H 
3 ft, H*o^CHT?&So 

[0 13 0] HUtf*. ^ra^u* hP/vUyty^SS 

fio, 5/w>7^^ 1 1 , rati by^j 

**12, a^viH 3**rH*.rv^8 0 

[0131] [! 3 Woi^T, Mffl&Bfrb5 s *-*1&6$: 
^LT^ y<f*v9 Yyl/itTsZ 1 1 co KW>f ^fcWft 

[0132] iBftfW«#<&fi*te J; *9 , a vfVt 

y^^l2}t KK^t»7^f V 7 HUSKS ft* 
y-^^W«^w^ bP/K*yty^i ocomffi 

>yiry^^ 1 0 fc««#tt»§ft5. 

[0 13 3] »J«»B(Z5)lBft*S^J:0^4«^S»CO 

^IijW7Ltt)3yfyfl 3te^S£ftfclHt»x 
-^it^tt^tS^-C, BBh?y^l 2 
©rafctt*>'*tJB*«fciT,-c, ft^fegfl^oM^t? 

ftimWL-tZo «ffik**teJ; 0#fcjfe*«##l?lDSft 

^jftcxrash?^** i 2*rabur#«3iu^ b 

[0 13 4] i-)S*>fe % hn;K*yt^ 



1 2*rKttT, *»oiii*3*ix?tbO*«3iu^ )>p 
[0 13 5] r. hp/w^^y^i 

[0 13 6] ayfyflSOitt^fiWtt, ft 

TOP $ ft 5 iMu lc#c« £ ^ r t J: v \ 
[0 13 7] #38WK*5V>Ttt, ±3£Lfc7^7^:/v 
hy **#30c:|KM\ Sftfcfc*©* 

fr**s*s^ys/^ h y ^^^©JBtrafc-ctJ; 

[0 13 8] 04ft /^y^Vhy ^^*5tlCi5* 

tttewt&ft-t^a. 

[0139] mukfemz & *) s (D^mt^mn 

Sftfctt, Wtt4*tfc3fe«»5fc«l«L-CV^H*3 

[0140] v y ^^*a:t?B:H*3Kr^ 

[0141] 

&#s ^H©»tt£ftfcK£Sftfcv\ 

[0142] Sttftfl 1 (tfMffl 

LT^fy^±lC I TO£ 15 0 nm^IUSS 
(NHT^; ??M±M : NA-4 5) (C/^-^V^ 

fcfrofcft, r co i Toa«m««riS!:itfcawi**S« 

U ^y ^X^SS^Pift^-b^, m-MTD 

ATA^2 0 0mgA^ BUco*- y yW&WM&tf 
-h(CDPVB i Sr2 0 OmgAftv *fc»JO*y^ 
y«»*aPf»^- b(CBC^2 0 0mg AtiK^#3S 

[0 14 3] »CV>T% K^1f^4 X 1 0" 4 Pa^tSl£ 
Lfcfc, m-MTD AT AC0Aofc«f|B*Pf»*-Hca 

Stt, 2 2 0t;*-c*n«iu *«Jt*o. i-o. 3 

nm/s e c -eaMXJf SffiiCKI? 2 5nmtI*UE 
?L*SSl*KJt, Sbic, DPVB i OAofc«f|B*P* 

1-0, 3nm/sec"eIf20nm'eIiU 

[0144] OV^% BCWAo^lu|BiP^*-M^a 

tt"C, 2 2 o°ctr«i, ^*3iSo. 1-0. 3 

nm/s e c ~C 3 0nm©lf|ll^(tt 



-31- 



[0 14 5] mz, MQWZhtf, 

P v*!«Sapf»*- h^^i/^3g £ Aft> 
^y^^x^co^ffl/^^r^ hfcft&O. 5gA 
ft, WtfX£«£2 X 1 0~ 4 P a £Tl$BEL/c^ 

Onm/sectv^^aiU dOR, 

4r v y U *»S£ft 0 . 1 n m/ s e 



ifOLEDl-l^Mlfc 
[0 14 6] lEflELifOLEDl-l^BC 

m^U? bn;l/^yty^*fOLEDl-l t [PJflS 
Kilt, tl^^h^/V^yty^^OLEDl 
-2-21 SrflsSLfco 

[0 14 7] 

[ft2 6] 



m-MTDATA 



CH 3 



OjCX 




bjtfxxx* 



DPVBi 




[0 14 8] ^ftfeOlR-f-SriBj^ 3ft, ftjftgifftf* 

&frmim<o%ytn& (c d/m 2 ) , »gom-f£ 

«PlB*5J:r«S3l6a* (1 n/W) *JHSLfco 3&3OT^ 
LED 1-1 Sri 0 0tL&^coffi*ftt-C*U 



ed i - 1 ©waws^m-aisw* i o o t Ltt%mm 

[0149] ( c d/m 2 ) ( 1 

n/W) fcloV^THt, * y/^SC S- 1 0 0 0£/8V> 

[0 15 0] 

[*i] 
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AS % 


0UED1-1 


BC 


100 


100 


100 


fcfc tt 


QLED1-2 


1 1 i -L J I A JJ_ * 


116 


108 


105 


It » 


0LED1-3 


JtblttMM*! 2 


124 


120 


128 




0LED1 -4 


1-4 


130 


143 


120 




0LED1 — 5 


1-7 


150 


152 


254 




0LED1 -6 


|-9 


134 


132 


158 




0LED1 —7 


11-2 


134 


144 


162 




0LED1-8 


11-3 


129 


142 


260 




0LED1 -9 


M-10 


144 


143 


320 




0LED1-10 


11-13 


160 


153 


462 




OLEDt-11 


11-14 


142 


135 


453 




0LED1 — 12 


11-16 


149 


151 


356 




0LED1 — 13 


111-1 


136 


126 


386 




0LED1 — 14 


1(1-2 


129 


125 


270 




OLED1 — 15 


V-l 


161 


150 


314 




0LED1-16 


V-3 


159 


157 


411 




0LED1-17 


V-4 


158 


154 


484 




0LED1-18 


V-7 


140 


140 


435 




0LED1-19 


V-8 


152 


142 


522 




0LED1-2O 


V— 10 


149 


143 


513 




0LED1-2I 


V — 11 


155 


155 


531 


*3EW 



Fn;V^y^y^|fOLEDl-l 0, 
12, 16, l 7*5J;^2 lom^HSSWH-iLTfflv^ 

bjxfcll-13, 11-16, V-3, V-4*5±t*V- 

1 111, ^yh%y^3. 20eV-3. 60eV 

[0152] miMfil 2 

oled i - 1 oomm&A ncgtm^, m^mma 

YxDVX^v^y^n^ (OLED2-1) Sr^SSS 

[0153] 1 <h ra«^^;firM*ft«fO»*»« 

(cd/m 2 ) , »«^M^Sl*lffl*J:t«8*3»* 
(ln/W) £r$ij£Lfc<b;i6, ^m^t hn/^U 
yty^^OLED l - l ^ft»t% SBBWt 

2 0 3, »ft<^«-f 5P# m 5 2 1 , 383tea* 199i 

ftofc 0 tixi/np;^*5/ty^OL 

EDl-4 — 9, 1 - 1 0 — 2 1 l£OV>Tt>, 

[0154] mmm s 

Mi^DPVB ifrtbZtl^tlAl q 3 *fcBAl q 3 
<hDCM2£lQ0 : 1 <DWMfrT*M* Lfc&ftS t-ff 
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[0 15 5] 
Ht2 7] 




[0 15 6] &m«lCjftffH^(0«3Wde 
(ln/w) fcJWfebfc*!*, *»H0fc^»*ffivyfc 

[0 15 7] A 1 q 3 Sr3iS3tBi: lt|V^fcj|^ 

A 1 q 3 ^DCM2^1 0 0 : 



1 1 Lfc**Ji^e>wc*fe©***s#e>^fc. 

[0 15 8] 
[0159] 5 

»SiLt#7^I TO&rl 5 0nm«U:Si 
(NHr^;^7^|ii : NA-4 5) 

U -if, ^U^ySttti^Mu, m-MTD 
ATA&2 0 OmgAtK 5 ^^JlfiSBlPfft* 

— HCN, N' -i^^^/V-N, N' -If* (3-^ 
^jvy^^;V) [1, l' -4, 4' - 

i^TSV (TPD) Sr2 0 0mgAtl, ^fcSUtf)^ !J :7 
fyS«M^M-BC^2 0 OragAtl, 

2 o omg Ann^#sewj:»f*wfc 0 

[0 16 0] 
[ft2 8] 




[0 16 1] ^f^4X 1 0~ 4 P a 

L/tH, m-MTDATA©AofclWE*Jft#-bta 
HUT, 2 2 0°C^^P^L, ^3»3§g0. 1-0. 3 



nm/s e c ^8W:£#SffifcKJ5£2 5nmXllU 
SklC, TPDCOAofcBuKW^hi^MltLT, 2 
2 O^-eailRiU ^#3S*0. 1-0. 3nm/se 
c^J¥2 0nmT^#U 2*^fc*S]E?U*SJi* 

[0 16 2] ol>T% it^ft^3cOAofcflUiaW^ 

-McilSLT, 2 2o^«u IfMo. i 

-0. 3 nm/s e c^3 0 nm<P»3fcJl£Rttfco 3E 
fc, B C WAo WlBiPWfctf— b Srilflt LT , 2 2 0°C 
*-T?j&PlRU 3K*i£ft0. 1-0. 3nm/sect)g 

2 0 nm^m^HSIJiSrKrt-fco 
[0 16 3] Wn, KSflfSr&tt, m^aAJi^-fcUi* 

U Mc^*$/? A 3 g £A;ft, 

9V?*?V&toWMR*X*v hfc*«f0. 5gA 
frl, 3t«£»«:2X 1 0^Pa$T?*ELfc«, ^ 
^i/^AA^^^M-MWLT^tjtai. 5-2, 
Onm/sect^mj^SIU :oB, IHP* 
»/U^ry h&toHRU 3Mf$£*0. 1 nm/s e 

*fOLED5-l^filf: 0 
[0 16 4] ±|a#«EL*^OLED5-l©jttt^b 
3 £g 2 »C|B«©ft#ftl2:d^fcK^tt*»E Lift 
^-OLEDS-l^i^lT, flEL^OLED 

[0 16 5] ^6^*16*2 3*, 

^*TBB*6«po38*IWt (c d/m 2 ) , «^cd^«1-£ 
l»|IB*aJ;lf»*»* (l n/w) tWLfc. 3B#JWS 

*5 *tJ%#Sa*F*#HtE L^T-O LED5-KD100 

Wtfmmitl 00 t Lfcffi#f(T?«Lfc 0 151^2 

[0 16 6] 
[«2] 













m * 


0LED5-1 


J±ttft£ft3 


100 


100 


100 


Jt K 


0LED5-Z 


JtlMb£*2 


86 


90 


125 


it tt 


0LED5-3 


i-i 


125 


122 


152 




0LED5-4 


1-8 


168 


175 


166 




0LED5-5 


11-3 


141 


124 


134 




0LED5-6 


V-4 


190 


184 


177 




0LED5-7 


V— 12 


198 


253 


213 





[0 1 6 7] £<9, #3BE<0{b^&^fc*»E 

[oi68] mmm e 



*3SW^ft^4b I~10£DCM2&100 : 1 CD jf* 
^OLED6-l^Slfc 0 
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[0 16 9] £;ftk<&ijf^-«rifift2 3 a, 

[0 17 0] _bfa#»3i^^ hP;K^^ty^ifo 

LED6-10, DCM2^Qd-2tfciiBCzVB 
Qd-2 




0 



*###t>*tfe. 
[0 17 1] 
Ub2 9] 




C 2 H 5 \=a 



[0 17 2] X, «ffl&fr*:ni^ hn/V 
■7-OLED6-l<Ofb^*I-l 0&V-1 2lc#*., 
DCM2, Q d- 2*3<fctfB C zVB i fr K—a<J/ h 

[0173] HJKM 7 

OLED1-10CD, iEJLWaiWSrm-MTDATX 

5#»ft^»«rBP-i 3, iiau « 

jm^u? ha^Uyty^ (OL 



""-OK}" 




C Z H 5 



ED 7 - 1 ) 
[0 17 4] 

[fbso] 



m-MTDATXA 




BP-13 





a 


1 














H 3 C" 


V 


CH 3 


















CH 3 



[0 17 5] <^«*3feflcSrffiV^feaE*7-<;v^-© 
fU «t<1-9ffl^fe«, 7 0 < CO^-^y'T?2P 
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fc*Ht$ft#RL-l 2Srftfc 0 
[0 17 6] rafltlCL-C, «f»GL-l 0 

i/i©S£** (3 0 0 g ) {^#Lfc*y \f~;u? 

f7-/V»I^l/^BX-l 3 0 

g^P^l> S#Lfc$, ?xyHf2 0 0/imW 
*±fcl^ftjLfc 0 #6ftfcjfe*»*#?;*fcl 0 0°CCO 

J*3ftfc*ft£*7^/v*- (f-1) *mUc 0 

[0 17 7] Ztltm^m^ (GL-l 0) 

SKLfclBrfeSElft^^^^- (F-2) (BL- 
3) Sr»KLfc#fi«*7^/i/^- (F-3) ^#81 

fc. 

[0 17 8] ^1*^1^ hn;v^^yty^ 

^ (oled7-i) (Dmmmmorm^ 

LXH&&m7j/V?~ (F-3) b^^fcliS 

[0179] 6«lft«/aM3£^IIB«/^b^«» 

2 0 c d/m 2 ]PK^W^C0^^f bfe SHfe*'* 
9 h/V<0«*»#«fttt4 4 8 nm, CI EftfflftRJb 
T\ (0.15,0.0 6) fcftofco 

[0 18 0] Sfefc, ±»ft«ift«<&Wft«ift:7,f/i/* 

- (F-3) (F-2) 

*fiSE*7>f/v^- (F-1) fcfttftlftt^hp 

(F-2) SrKttfe*«l^^ 
y^#-T-^fer±, 2 5 0 c d/m 2 , S**»S53 
2 nm, C I E&J&mm-t (0. 2 4, 0.6 3) <0» 

ft**, *ft**7^^- (F-i) fcttrtfcfltt* 

Fa;V^yty^i^e>^ 170cd/ 
m 2 , ftfc5»fejftS6 1 5 nm, CI EfegMtlJh 
(0. 6 3, 0. 3 3) -ttt^tl^&tt 

fee 

[0181] ±|B> #ft*. igte5fe&tf #ft3fc<038:)te« 
m*. ^f^#fF!g2 7 9 5 9 3 2 -^0*1S«|^|B* 

[0182] 4fc, ^T<£> J: 5 ftft»ft«ottK«r3n 

[0183] 3SW*^ft*»IS5/»ffi/*MMb^*l» 
«!/»« 

[0 18 4] ^*«8 (^/tO&^-S^SW 



0 2<DS»coW*3Sr^5^«A|d^V^ «»CD 

^SHPSri^T, *»J7i^E«^*«^W^ bn/w* 
^y-fey*^ (O LED 7-1) £ Lfc^3£g£f£ 

[0185] sas«5fce*j©*r*tu^ hn^ 

(05 (a) ) Rl5£fr£tt»93a&R 
(HI 5 (b) ) Sr#»Lfc 0 H5tt, ft^ff«r 
fcafcBrffia-C&So 05 (a) n:*jv^t|xi/n 

p/v^^-zirv^^i ott, #7^st^aws*Ri o 

[0186] E3*K *flW?-^tf> 1 0 a HA 1 K^tE 
£® (BC) , (BP- 13) «f*a(JiSilfc# 

m^mmm, 1 o c knis ( i Tos^ts) , 1 o 
d nmm&u, i o e txmt&w i -e^st b^a^ife? 

(F-1) , m&W&yjM- (F-2) , 
Wfe£*:7^W- (F-3) &*b?^:RtCttBL 

[0 18 7] Bttl 0 aXT/SW«ffil 0 c^LTt 

ft^&® l o e fcBRjRStt, &S&]|tfjltt&X&tt8r^r 
(#feljft7^;^- (F-i) g&#) fcB* 

wo, m&mm w&sm&jtv*- (f-2) ib$ 
& {H&M&y^^?- (f-3) \mimm<o 

[0188] i5 (b) SKStRl 0 d 

fc«^-e%, a 5 (a) m&R 

[0 18 9] 

[gl®co«B*>felft^] 

[01] fixi/^ hP/K^yty^i^bi^J 

[0 2] m^n<DWk&mx*h?>o 
[S3] s*o«^H-e*)5 0 



-36- 



[04] s*yi/7^vy*xtt\£±z&*mW:<Di$&: 



^*-?4rfl|C**lRld*&^/s:ISfBig-eS)So 
[*F»<©RW] 
1 

3 pjH 
5 

6 x-^H 

7 117^^ 

1 o ^m^-vt hv/v**y±y*0^ 

10a 



10b 

i o c mmmm 
i o d mm&& 

10e 

1 1 7s<i yf^b7^^ 
12 

13 3 

A (x^yW) 
B $IJ«g|5 

x 

Y f«ELS 



[01] 



[02] 



[03] 




104] 





(a) 



10 



wzzzzzzzzzzzzy- 




-10a 



-10b 



-10c 



0. 



(b) 



10 



wzzzzzzzzzzzzy 




-10a 



-10b 
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(51) Int. CI. 7 

H 0 5 B 33/12 



mm* 



H 0 5 B 33/12 



F I 



B 



33/14 



33/14 



E 
B 



F*-A(##) 3K007 AB02 AB03 AB04 AB11 BA06 



BB06 CA01 CB01 CB04 DA01 
DB03 EBOO 
5C094 AA08 AA10 AA31 BA03 BA12 
BA27 BA32 CA19 CA24 CA25 
DAI 3 EA04 EA05 EB02 ED03 
FAOl FBOl FB20 
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